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(54) RESIN COMPOSITION FOR OPTICALLY THREE-DIMENSIONAL SHAPING AND OPTICALLY THREE- 
DIMENSIONAL SHAPING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition 
containing a cation-polymerizable organic compound and a specific 
aromatic sulfonium salt compound and having excellent 
characteristics, e.g. characteristics not causing inhibition of curing 
due to oxygen and hardly deforming. 

SOLUTION: This resin composition consists essentially of (A) a 
cation- polymerizable organic compound, (B) an aromatic suslfonium 
salt compound of the formula [Y1 and Y2 are each H, a halogen, a 
hydrocarbon which may contain O atom or a halogen; Ar is phenyl 
whose one or more hydrogen atoms may be substituted; A- is 
[LXb-a(OH)a]- ]L is B atom, P atom, etc.: X is F, CI, Br or I: (a) is 0 
or 1; (b) is an integer of 3-7 and when valence of L is (p), (b) is a 
number satisfying the formula (b-p)=1] as an energy beam-sensitive 
cation polymerization initiator and as necessary, further contains 
(C) a radically polymerizable organic compound, (D) an energy 
beam-sensitive radically polymerization inhibitor and (E) a filler. 
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[Et*4ll] ^©IM^iLt, (1) #9^^* ^fi^-HJJfeffli: UTT«E«)-«a (I) . 




At (I) 



Y 1 % Y 2 teH— ^fcRftoTfc<fcVVk*]B 

^&4A/rfcJ:i^MMb**S* t>L<i*R!fcKj&sov*"C 

^t^Tfc <tV^3i=.^S % Pi^^A" 11 [LXb-a 

(oh) a ] - t?«3*l. rrr% Lfi^^sm-r-, y 

i'BHP , fc HI 11^*5 J: tfr ^ vjr^p > ft £ »* * 6> 

«tt»&W»u. *fcatt0 36»l, b«:3 3&»6>7*"TW» 
tt-C, L^fi^ p t Lfc^ b - p = 1 ^j:6St 

[»*«2] (3) 9-^*^ 

»^tt*»fk-&«fc. (4) **^¥-»«a9:9^;& 
^M^B*&»J fc > *r**r 1 E*t*>**»Sc# 

[»5ft«3l M^M^<i: IT, (5) ?E«#J£ 



tt»#*4] jffifi (5) ^«jPftm^fc*M*« 

[11*5*5] hois (5) %mn<D&mfr*y-?v *r 
si-cams s nrv 4 E*^#*toaff««flitt 

[»*«6] iiuE (5) jS«M^*«tttffcS»*5( 

i^mmD ne (5) *ata**ffl-c*6Hi#*3 

Jttfe. 

8 ] WE— ( I ) WAr 3&S*lt*7 31 

9 ] mifa-^ ( 1 ) +«>hm' *^a- *s s 

bF6\ PF6", AsFe", B F4~ x SbCh\ Sb 

F5 (OH) " N PF5 (OH) " N AsFs (OH) 

" 4 BF3 (OH) " zfcJzt^SbCls (OH) " d»bft 



70 -fn**-3SE*o«*WSc»»}»ffl«llgfifiKtt B 

[IIMlO] huE (1) a^^M^frWfb-fr* 
co 5 h 5 om*%K±3asiMF«f K*>^ n^ir^^-> 
K«it**i--5fb^*"Cfc-5HI*5l 1 ~ 9 co 5 *>v^-f *b 
*E*^**»^*3t»ffl«j|B|Eri^ D 

1] tuE (3) 9^*/u»-frfl:*«fb*« 

•9 r t J: o T H&tcO £ it^tf) tL frig 

co 9 ^i^Jxd^«E«<03t*Wa#a»ffl»JIBaj^ 
0 0 nm£»£> 4 5 0 n mC0$u|IBcO if— 3fe"C*>5iS * 

il l 2Eicto^«)S:ff^isfeo 

nsM<os*aflftKw] / 
[0001] 

[0 0 0 2] 

WBBnaeo-2 4 

y ^^^j K* ^au— if, ^f^^—if^cot'—^^SlC 
ioT, ttM8co.bEtr— AIBit»RS:«{bS-ti:, ^^t- 
50 T. K«fba±^fflfit^*«!fbttS:*i-S»lBS:*fe^ 
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[0 0 0 3] t«S5. ±§E^«J5ift:jg^lCffl^<btLTl^ 
D . Wx.tf«BB¥2 - 2 2 8 3 1 2-B^te« 8 ttBB*P5 - 

27943 6*^«^«. u *) Trv^mm&tp'b 

$fBB¥ 2-145616 2E?r0^fi»4r § (ft /0 

£ Lt, JBEtt««Bi:*36^*±Jta«*S0. 2 5 
tomfr 4:*tf 3ft*»St*iS*ffl HBBtfBBa* $ ^ T v ^ 

5 2 Ot^lilixf i/^W*;^-, 3t5B*6SiJ 

iSiltfc^ *fe»BB 5 F3-4 1 1 2 6-9-4&tt(Ctt:c 

{Z&fz, «fBB¥4-8 5 3 1 4-g^ffl(Ctt-^y => — 
S & fi-&M46Sa Sr-S- tr ffiIIB*MM&as 0B^ $ ix 
[0 0 0 4] *fc, ia©7^^^tt«MW 

tv<Dft^m&mmmmmt itfi, 

HBIfti*«*sto6ix-Ci^. f^Jx.^ #BB¥i -2133 

#bb¥2 - 2 8 2 6 1 fl^wicri^*^*— i&mtmx 
^^m^ftmfc&mz-u^su^-mmtm? so 

mmfcm^&i-ix^^* £fb(c x #bb¥2-8 0 4 2 3 
^&$BKte, ^ ^ * ->«t jji k - v-^mm t , ^ 

»IBi , ^/ufi^BB*&»J<b SrBB 

•^L/c^Wiffl^^B^^^-cuN^^ ^i^^^jt, #BB 
¥2-7 5 6 1 8*^«fCtt, ^-t>^^-aWb14^7^ 

[0 00 5] #BB¥ 7-6169.4 **BB 

¥7-2 5 9 2 2^ifcJ:Wi¥7- 1 0 9 1 4 # 
2tfRK:ri, ##^*^M*BB*&#Ji:LT. 4' mc*/u 



4#BB¥9 - 2 6 8 2 0 5 

[0 0 0 6] 

/^S-&tt»lIB^«tixS:^»i U^3t^W5c»:ig^ffl^ 

US (ffltfltt) fcffllf^fc«*-Ct>H*(c J: 5WbRi.»^fi 
C «9 , «< bWto SMMSjWB <ftottt5^tH, it 

fflsi* s^r wb*c bb ttzftztc nm b 

l^^^fLt^ to 4 fc r ix & <d »/j{§ 

[0 0 0 7] Sfc, ±I5#BB¥ 1-2 13304 «^ 
#L 1MB¥ 2 — 2 8 2 6 ^BB¥2- 7 5 6 1 

8 *£tfRCttcD «fc 5 ft*^a|->lH<b!B**«lfi[l*5t«ffl 
#HIB«u »*KJ:SBMblfi»WE:: bi\ miii+oStt 
J: «9 jfeXHTrtt «> WbiSilfTi-<5 r £ *><b , fg«-fb«i 

l, *fc«fbi»<ojR*<>/h*<, wm<n^m<nmm%* 

[0 0 0 8] t^T*«fl©|fttt, ±a<0«3Kft«W 
*jS**FM L, ««fb*a*«?FR-C*»oae»J?»8!<fcHF^ 

^ffl was AftttK t>* r ix^r ffl ^ fc jt ^» nmmm &m 

[0 0 0 9] 

3U<t LT#ZE^#i^^=^AJgfb^<h sr««-r 
S**»lt»«»IB»sMfcU:43v^-Ctt, flft*lcj:£Kfk 

HS^jBwb-r, aa-fbifta^^ji-efc ^ ^^/>/^ 
[ooio] u 

T, (1) ^^^MAttWafb-frftfc, (2) a:^^ 
(I) . 
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l^TfcJ:«/^3i=/Hi, ft>ftyA-|i [LXb-a (O 

h) a ] -x-mzth. ^^x\ uttvmm** v^m 

LWR^ffi*p fcUfcfctb-p = l fcfcSSrCfc 

(3) (4) 

fc, (5) ^*»J^**t-S3t^Wicffjg^ffl»B8«^a 
[0013] *»Wf±, # * L < f±, Huie-jft5£ ( I ) 

£JULT?Bife S JVC ^57x ^/uStfe 5 o 

[0014] *fc, *#w±. #*L<r±» me-rass 

(!) 43coPt^r^->-A- ^SbFe", PFe", As 
Fe", BF4", SbCle", SbFs (OH) " . P Fs 

(OH) " , AsFs (OH) ~ v B F3 (OH) " to J; 
tfSbCls (OH) - 

[0015] $ u< fiffia 

( 1 ) * ^rf-^»*tt*«fb**<0 H50 fift%^_L 
[0 0 16] SfelcSfc* »-*L<*i, ffiBS 

(3)7 ^*/w*-&tt*"«ib^*o 3^50 

[0 0 17] #1^1*. i^/u^— jfiiS-fbttWHg 



(4) #88^9-2 6 8 2 0 5 

6 




(D 



[00 18] *»W05tJK*«4. -BR«i-*3i.*/^-» y 
tiK KU<f^§jiSS3 0 0 nmH4 5 0 nmff>« ^ 

Hoo If— *T?*3^>o 

[0 0 19] 

20 [3g^«Z5**^<S] (1) •tott'* 

[0020] eni«, ^*v-{bS*. ^x-f;Wb 

[0021] «rK**K^**^-fb*tt«)*l*«i ( 
^fci*, ^r^r/i/^r i/^^^^-f k-Wju^co^ y^yv 

^ [0022] mmmm^tf^^t&^&ftw 

n^VxVfg^Wib^^^bSJT^^^r^fb 
df^U^/^df-^U- 3, 4 -x^^ri/- 1 
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7 

a^^f v^U^^vU- 6 -*«fvW — 3, 4 -Ji 
^->->^ D^^V#/M?3rv'U— K 3, 4 -x:# 
3riX- 3 ^/Vis? n^ap-v'/U^ ^/i— 3 , 4 -aitf? 

3, 4 - X/K^r V- 5 - ^ f ;Uv/^ D-.dr v^/M f/U- 
3, 5-^^vW>^ o^^lf^/M^ 

h , 2- (3, 4-x^i/«>^ n^^ri^/U- 
5, 5-Xt'D-3, u^^ly- 
* W**c*y^, t*^ (3, 4-3L/K^r^^^n^^rV 

>T h\ 4-t*-;i/x^'»^ n^^r-t^, tr* (3, 
4 -zc7}f^->- 6 -^fvl^>* o^^^upc^u) 7v^ 
K 3, 4 -x^^V- 6 - ^ f /U^^ ->;U 
^/U/f^v'U— K ^i^tr* (3, 4 -^7K^rv^> 

K x m^F-ix^^iij 3—^0? (3 f 4 — ocsK^r->->^ 
^•>;u^f/>) ^c— tvk x^uvtT;* (3, 4 -^aK 

[00 2 3] «rEKJB«3L2K^Mb-fr«^*fl:«fc It 

y is*s/u7* y h y v-vvi^ * ^ y i>— h 

1, 4 — ~f9^*Jit— ;^J{f]} z/iS/UzL—'rJ^ 1,6 

^f-^^— friSjry ^^ux-r/i^, ^y-ir y ^ 

60 h y ^y v^/Wxi— tvK h y ^o-/^p/^ 

h y ^y v-iz/ux:— r/u, y/ue' /Wr- h^^y > 

i^,U^—=r;V x a}? !) xf l/y ^ J) 3-;KOv^^ y 

:x— 7VK ?t?y tvy^y =1— /ucov^y ^vvioc 

& win-*- ^liiao x » ^6 # y ^— 7vu# y 




(5) «?9-2 6 8 2 0 5 

uva-^l^ KSrW*D-T6^ttcj:oX»fcix^sjfy3i 

^fryy^f/K x^^f7yy8/f;K 
If feix-5a 

[0024] $7h, ±ga<^7tf*^b^<o+xte^ 

d^Mt Kfllit**^ Sx^# vfb£* 

*^*^a-&tt*«ft^»±»C»UX5 Oil 

ttlflB^ WT^J^^^7jf^^b^^co^^^> 
fi-&tt*«fb^ttXfcoXJ:v^ ft, :x#*^fb*«bK 

[0 0 2 5] *»MXffll>Sr t/jSX#S^^^^fi-& 

hyyf^'WK 3, 3 -v^^/M-^rir* 
>\ 3, 3-i/^ pn^^^^^rir^^co^-^rir^^ 
^0 it&W, fh7t Kp77>, 2, 3-^^rh7 

>\ 1, 3, 6- hy^-^i^v-^D^^^^tO^tx: 

3, s-^^^/t-^^^co^-^^^b^, 1, 3 

-7 p otV7/l/7>fl\ 3, 3 - is* ^-;U^-3L ? >-%£(D 
KDf-t7xyM-(^l 
#t^^-x/Wb^, x^^|j^7^ h><!:oo 

-yi/m— ^/u x 3, 4-v ; tKnt , 7y-2->f/l/ 
(3, 4-v^t Ko t°^>-- 2-*/U^=^'>U— b) x 

^^t-^, tr=7uv^ n^.^rir>- N ^f y-y^u 

[0 0 2 6] 4^a\ *«W*C*5V*Xtt, 

-Wafb^ct LX, iizEU^^^^-vtt^ttWttMb-frtt 
^0 <0 5 *> 1 «* fete 2 «JiKJi©fb*»S:E-fr UX(£ffl-t 

[0027] *j8Wfcfloai-5 (2) mwata 




9 

tbTV^Tt BM^^A" fit [LXb-a 

(oh) a] - x-mztis ^^x* uttvmm** y 
fflM^swtu tfcafio^u bii3^e>7S-c(oi 

%tX\ L«o«^*pibfci&b-p=lfcft**'t? 70 
&£) t^^i^Mi^^-^^tttfc^o 
[0 0 2 8] satE-tt* (I) ^S;ftS{b*4fefc:*3V* 

[0 0 2 9] BMBTA'*A'X4 ttli, y^vK ^ ^0 
A<\ 7°p tVK -<yy p cifcVK ^fy^K * 

,1^ ^ y^^^/v, ^y*^A% :^fvK 2— m^-A^ 
3r->/K A\ ^yr^K KfV/i', h y 

7^>A\ ^yh!if^K ^ !/ a*A^?7K * 

[0 0 3 0] jtuf£g}ftS^o^Tt> i^7^='^v'St 
LTIi, y ^h^r->, 7'p t>^-^rV, T^A- 

^A^^v^ yn;l/t^^ 7'>^'t^r'>, 

; U 7f /M-^r^ a*a^ f/i^t^y, ^f7!i^ 

[0 0 3 1] t Kn^VXA^A-l^ TA^^ri/ffilc:*) 

tt<t^, w^^T/^/^s, Apyyft7;u^Hi, 

t Fn^^T^I, TA-^i/ffit-^^Ttei^Sf^ 
1 — 1 2^t»co^^^LV\ 

[0 0 3 2] HMe-«5£ ( I ) T?*S*tSffc-&«l 

K^TY 1 , Y 2 nm— -CfcRftoTt J:V^c*« 

^^fA/-eiJ:^7;^S^f 0 R*JR^*fc«:/^ 



4*BB¥9-2 6 8 2 0 5 

70 

Art»U:ltfcoTJ:<, BlftS^oV^T fc £1^ 

<. !l V7;^ l/^Stfco 1 1 J; 

Y 1 . Y 2 wlllftffi«W:»^IR3tS*tft^\ 
[0 0 3 3] SfttB-ZR* (I) l-*5^T, ^-r^^A- 

wt [LXb-a (oh) a ] - -castu w^-e. 

f> 7 i-C©fi»-e, Lco®^iGSrpi:bfc:i:#b-p = 

1 fcfta*-c*>6o 

[0 0 3 4] HE-f^^A- CO^-e^s SbFe", P 
Fe". AsFe", BF4". SbCIs*, SbFs (O 
H) - % PF5 (OH) - , AsFs (OH) > BF3. 

(OH) " . SbCls (OH) " »*S^riLbWlC»4 

[0 0 3 5] *«K^^Jt6fltfffi-«3:^ (I) X&£il 

LTi±. 4- (4— /^ai^/^^") A- 

Ar : 7xn/K Y 1 : H. Y 2 : H. 
A: SbFe ) , 4- (4-^<y/>f^7x=;Vf *) 
y ^^A^i/y zri—A^Aofc—^i^^^y p nTyf^ 
h (gt&gte, Ar Y 1 : H N Y 2 : 

l-l x A: SbCle ) , 4 - (4 —^l/^J>< ;^7x^ 

#U-h flUftKW:, Ar : 7x-/K Y 1 . : H. Y 

2 : H, A : B F4 ) . 4- ( 4 -^O-^-Y A" 

J-$r) 7 i^7x= /l^A-tf^^i^r^^A^P 
T/l^fe^— h (KlftSfi, Ar : y^^/K Y 1 : H. 
Y 2 : H. A : A s Fe ) . 4 - (4-^y/^^7i 

=Ljv=f-jr) yzn^/i^t'x (4-^f^7i=- ^) 
^•)Wf7^tnrm^F (il^^Jis A 
r : y^^/K Y 1 : y^/K Y 2 : y ^VK A : S b 
Fe ) . 4- (4- / <y s /^^7x-;l'ft) y zxL=-j\y 

(4-t Kp^yxf;l/7x^;i') 
^t7/M-n7>f^-h (H^^i^, Ar : ^^--^ 
/K Y 1 : t Kn*Vxf;K Y 2 : b 
/K A: SbF6 ) , 4- (4 --<y/^^7x^f 
;*-) .y ^^A-tf;* (4 — b |'P^rv'xf;M^v'7x^ 
yu) ^;u^^')^^ir7/^P7yf : e^h (Rift 
Sti % Ar : ym^A\ Y 1 : b Ko^r^fM^r 
Y 2 : t KP^yxf/ut^y, A: SbFe ) , 
4 - (4-^y^/V7x^/l/ft) 7xx;l/t*^ (4 
— t KP= 3 f-y^f^^ , >7xn^) ^/U^^r^A^^r 
t7/M-D7^7^7x-^ (BfilStt, Ar :7x^ 
;K Y 1 : t Kn^^f^'^^, Y 2 : b Kodfi/ 
xi^^-arv^, A : PFe ) , 4- [4- (4-t|>n 

^7x^/^^^^t7^tP7yf : e-t" h 
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(BJ&Ste, A r : 4 — t Kd * v^^/u^ >^ 
/K Y 1 : H. Y 2 : H x A : S b Fe ) , 4 - [4 - 
(4-t Kn^'>xf;Ut^v'^y^;U) 7 =n^/U^ 

*7>7n — h (HifeStt. Ar : 4-t Kp^>>xf/U 
sJ-^v'^xvK Y 1 : H x Y 2 : H x A : PFe ) x 
4- [4- (4-t KD^^xf;l/^-^r^y/-{;U) 
7x^ft] 7^—)^* (4-t Kn^^xf;l/t 
^ry7x^) ;*y^*x:r> A^t7;^P7yf^ 

— h (KlftSte, Ar : 4-t Ko^->xf/U^V7 
3,^,1^ Y 1 : t Kp^ri/xf^^^, Y 2 : t Ko 
^ic^vUjJ-^S/, A: SbFe ) ; 4- [4- (4- 

x^/H:^ (4-t Kn^Vxf;Ut^^7xx;l/) 

Ar : 4-t Kp^v'x^;^^v'7xx;K Y 1 : t 
Kn^r^xf;^^^ Y 2 : t Kn*^xf;Ut* 
A: PFi ) , 4- (4-^V/-f/U7xx;uf 
7xx/ut^ (4 -p< l>arv/7x^;U) 7. 

;^x^A^t7/WfPTm*-F (f»ft£«\ 
A r : 7^=-/U, Y 1 : ^ h =*->:x h^f-v\ Y 2 : ^ h 
dfv/xh^:/ v A: SbFs ) s 4- (4-^y^;l/ 

-/U^-^-) 7xx;l/t'7; (4- (1, 
^v/ypfc>^^) 7xx;l/) £A^3r1J-;7 
A^-oTV^* — h (g^^fi, Ar : 7:r.xi;K y 
1 : 1, 2-v^t Kp^rv'7 , Pt>^^ Y 2 : 1 , 
2-^tKD^PtV^'X A: SbFe ) . 4 

— [4- (3-^PP^y/^;l/) 7x^uft] 7x 
xvl/v^^xvU^/Utf;- r> 7;M" P 7 V 

— h (Rik3H3\ Ar : 3-^po7xx;k Y 1 : 
H x Y 2 :Ii A:SbFs ) x 4- [4- 
)\"<lsV4 fr) 7 ^zz.?V^-*~\ 7xx;l/v ; 7xx;l/^;l/ 
^xr>A^t7;u^-p/yf^- h (tt»»J*. A 
r : 4-^^/l^^^-/K Y 1 : H. Y 2 : H x A : S 
bF6 ) , 4- [4- (3-^ h^'>-<V/^^) 

tn/m^h (BSiatt. Ar : 3 - ;>< h^rv'7 
aixvK Y 1 : H. Y 2 : H x A : S b Fe ) x 4 - 

[4- (2-/ \>*i/1b;Vtf=-;\"<>'*/^ ;U) 7 ^~>V 
*f-Jr] 7 =r.~;)si?7 ^~/l'7,jVfr~ry l*^*r*)-7 t^Jru 
7ym-F (gJ&B^, Ar : 2-* h^rv^U/tf 
xvU!7:nxwK Y 1 : H x Y 2 :H, A: SbFe ) , 
4- [4- (2-tKo^>fMy/>f;i/) ^x^ 
/^^~] 7xx /Ui/7=.=- )V7.)\sik—V 1*^*^7 >Vzfr 
o/yf^-F (Rl&gte. Ar : 2-t Kn^ri^ 
^vu^xvK Y 1 : H, Y 2 :H, A: SbFe ) , 
4 _ ( 4 /l/7xr:;Uft) 77 m xi/U ^>7 xX 

r> A^^ri^^/UxJ-u 7ir77=^— h (flJ&S 
f4, A r : 7^~)V^ Y 1 : H x Y 2 : H, A : P F 
6 ) N 4- [4- - /U^- 
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7 x x;U^7 xx;l/^/U^x r> A^^f 7;u^ D 7 
t^7x- h (tMli, Ar :4-^DD7xr:;K 
Y 1 : H x Y 2 : H x A : PFs ) x 4- [4- (4- 
*f-ty^sV<4 /U) 7xx;l-ft] 7=c~;Ui/7^—;U 
7.jls*~VJ*^*c-y-7r/VJru 7**7 (Kl&X 
ft, Ar : A-^^^7 mx^K Y 1 : H. Y 2 : H, 
A : PFs ) , 4- [4- (4-> h^rv'^y/^^) 
7xx/Uft] 7xx;I/^7xx;M;l/^- ^A^^-^ 
7/^P7t^7x-h (Rlft8«\ Ar : 4-* 
10 is7*L—j\s^ Y 1 : H x Y 2 : H, A : PFs ) , 4 — 
(4 -<y^;U7x-;Uf t) 7xx;ut^ (4 
PP7xx;l/) ^M^!) A^^ri^^/Upd-DT^^ 1 ^-^ 
— h (KtftStt, Ar : 7:*xvK Y 1 : 4-^uo, 
Y 2 : P x A : S b Fe ) % 4- (4--0-/ 

^/U^^xi/U^^-) 7xx;Ut^ (4 — 7xx 

^te x Ar : 7^— /K Y 1 : 4— 7^p, Y 2 : 4 
-7/U^-u, A: SbFe ) % 4- [4— (3-^pp 
'O'WA') 7xx;uf^-] 7x^/Ut'7 (4-7/^ 

h (ll&lite, Ar : 3-^dp7xx;K Y 1 : 4- 
7>Vjcu^ Y 2 : 4-^7/l-^-n, A : S b Fe, 4 - 

[4- (4-^ ^-/l^^y^/U) 7 ^-/^^-] 7xx 
A-t*;* (4— ^/U^-a^zcxi/U) ^/U^:x^r>A^.ar^-7 
^■P7yf*4-h («JftKtt\ Ar : 4-^^/^7 
:xxi/K Y 1 : 4-7)^X2^ Y 2 : 4— 7/U*V2 % 
A: SbFe. 4- [4 - (4-* h^r^y/-^^) 
y^xiyU^^-] 7xx;t,t^ (4 —y/ls&u 7 
^/U^n^A— ^rf7^D7 h (^t^S 

50 tt x Ar : 4-p< h^->^zcx^/U x Y 1 : 4-7;^' 
Y 2 : 4-^/1^^-0, A : SbFe ) . 4 - [4- 
(4 ~7jU^ru^<^y^ /U) 7xx;l/ft] 7xx;Ut' 
^ (4 ^nicx/l-) ^/Wjfxx:^ A'N.^rU-^/M- 
P7yf^-h (R^^^s Ar : 4-7j^u7^ 
x^/U, Y 1 : 4— Y 2 : 4-7/l/tP, A: 
SbFe). 4- [4- (2-^ h^>/^;u^x^y 
V'-fA') ^xixi/U^-^-] 7xx;i/e7> {4-7^-^7 
^-/u) 7;u*xi)A^t;;;utP7yf F 
(S^S^s A r : 2-* h ^r->^^— /V7 xx;U, 
^0 Y 1 : 4-7/UtI-o. Y 2 : 4-^/U^n. A : SbF 
6 ) % 4- [4- (4-p< h^rv^^O'^/U) ^rc^/U 
^^-] 7 x x;l/ X ( 4 - 7 P 7 x x ^/U7fr^ 
$J»^*-y-7JUjrv7*-7>7^—h (KlftSfi, Ar : 
4 — p< h^r*>7xx;K Y 1 : 4--7/U^-p x Y 2 : 4 
-:7,M-a v A : P Fe ) ■„ 4 - (4 )V7 
—fr^f-Jr) 7x^t'X (4 — ^ D U 7mx^/U) 7*/U& 
xi r>A^^r^y/U^-D 7.t^7x- h (dJ&Kfi, A 
r : Y 1 : 4 — ^ a n x Y 2 : 4 — ^ n n x 

A : P Fe ) x 4- [4- d^^^^/U) "7 

JO aixi/U^^-] :7:xxvUtf^ (4 - 7/M*P 7xx;U) ^ 
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Ar : Y 1 : A-yjV-Jrv^ Y 

2 : A: PFe ) , 4- [4- (4-^ 

<f*>V^sV4fl'} ^m^U^^] 7x^t^ (4-^ 

(KSlStt. Ar : 4~^^/U7^=./K Y 1 : 
4— Y 2 : 4-:7/W;tP. A : PFe , 4- 
[4— (2-^on-4-^fMy/^^) y'^^./W 

T^**- b (B»Stt, Ar : 2-^pp~4-^ 
f;U7x^;K Y 1 : H > Y 2 :H, A: SbFe ) , 
4- (4 -^y/^ ;l/7x=/^t) y^xvl"— 4- 
(2-t KD^f'>xf;^» 7xn;^~ 4 -^/M" 

Ar : 7x-;K Y 1 : 4— (2 — t Kn ^-^ai^viod- 
^» % Y 2 : A-~7)V^ru^ A : S b Fe ) 

[0 0 3 6] K±iZ)J:5ft (2) ^^u^-SSi**?- 
tf-vB^HMMBtt* ( l ) ^ftyl&ttMik^H 

tt (1) yj^^fi^tt^fk^^LXO. 05- 
1011% £!9#SL<te0. 1-1011%^^ 

[0 0 3 7] (3) 7iS*sl>m^±m 

co#£T, ffl&ttlc J; 19 Si^ft* fctt»« 

[003 8] ?to&*<5 bT(i N D 

[00 3 9] ^^^S^tt^fb'&feCO^T^ 

THu-F, u-* ^ (^) r^yi/ 

[0 0 4 0] ICT\ aisK^-V (^) 7^1/-^ 

U^coii, ->«ffl§«o 7^yi/- 



(8) WW9-2 6 8 20 5 

t'^opt Ky ^^(DR^lC^oTttbtLS^y 

y^ffi*RiSbr#feixs 7^yi — 

[0 04 1] VU#> 

[0 0 4 2] r^Tffiffli-^zKKS^^y^^^i: 

tcJ:oT»bix**»»«^y^^7 t ^"C*>oT. BB 
1, 4 — ~f& y^-^, 1, 6— ^#U->"^ 
/K *t^yWJ3-^ T^y zn^u^^y — 

/K ^y -7"n t°U>-^y =1— yU, hy^f p-/U7p^ 

7^^^, r^7^;* SUtK^^^K. h y 
[0 0 4 3] *»***#y^— T-^i: U"C»S UV^t 

30 tote. jiijWK#<nir^=i--^j-ia*fett2««±^T 

y ^ - x ^-C ^> o T , JJgfl*i£#*ffi T 3 — ^ 

[0 0 4 4] ^Kj^K-a* (^^) T^y/uft^^-^i 
T ? y ^ x/Wt^/S l - <t o T » b 6 

[0045] 3&***6*»*** (^^) r*yA«<0 5 
[0 0 4 6] ^ym^hgttm ^ti-ifl 



-8- 



15 

[0 0 4 7] ?Kyx^f^ (y y bt LT 

»$L^t>coi*, /kRg^ffjtfy^Tvi't T 
? Vsu&k&fcfoZitX'&tbi'iZtfV^XT/i' (y?) 

mm^mr?vzi^;vt, i.a*fc«:2««±c0itt«E 
7k7?j\s®t. bv y v y bat#ti*mif biiZo y^y — 

frffik LXte. Mz-its 7=*s — a% p -y — /u:7^y 

(y T?V u—bk LT#£ bv^cofi, 7kS£®^ 
t^yx-r;^, y* (T^y/w) B*£*:S/E£1*:T 
#btt53«y3i— ^/u (y*) r^yi — h-efcs 0 - 

[0 0 4 8] r/i^ — /Hico (y?) r^y/u^^v" 
/i^ Ltff^ L^tcDtt^tf < khi m<r)7km 

^ri/yt^ KWJPfl^ T?!)/i^tk&BJ& 
Zitxnbiiz U?) T? ] Ji — bxhV. MZ-ii* 

2 -^-*f-)V^5r^)V (y^) 7^!iU-F, 2-t I'd 
^rVxf/V (y £r) r^yu— h % ' 2 — t Kn o 

tvu (y ^) yu-K -r /r^ (y r? y 
is — K ^^y/u (y y k ^f/y^ 
(y^) 7^yt/-K ^yt^f;i/ (y^) r^yu 

— K 7 h7t KD7^7!i;v (y^) T^y K 

-Y y^=/u (y 7^yu-h, -o-^u (y r 
y y k i, A'SM**) ryy 

K l, 6 -^^^v^-—;^ (yy) ryyu— 
s^t^-u^y =— (yy) 7^yi/-K h 

yf^ya- (yy) r^y K ^ey^^i/ 
p/^hy (^) 7^yi/-h, ^x^y 

^rh7 (yy) xyy.u— K is^Of^V *V b — 

/^t (^) r^y^F, £ -^7'P7^F^ 
tes^o-y^y^y h— a^*u- (yy) r^yu-F 
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^&mtfhi\Z> n ^i%h<r.> (yy) ryyu— hto? 

[0049] ztib<D7*?*/\,m&itGmt&m* n 
fc6v^±2ffl«±(^fciDSrBfa<ottiiB^i£i:r, sa^u 
xmm-tz>zktfx%z> 0 

[0 0 5 0] 7 i?*;i>m&&&m<\i&®KO 
%W_b#, ^4>tc (y^) })ji>m*lr2>fc&®rT? 

;o [oosi] **wic*5ft57v ? */^fi'&tt*«fb-&ift 

LT2 0 OliMm^I U<, 10-1 

0 Ofiag|5T-fe5r LV\, 
[0 0 5 2] (4) ^^/u^-«ftlBS 

^^^asib-frtt. ^y/7xy ^^-^r^ 

20 Lt«/Tt-5 - £ #T?# 6o 

[0 0 5 3] 7-irh7xyyM^itm m*L 

\^ i?3L h^v7t h^^y >\ 2-t kd^>-2- 
y ^/w- i -^zc^/u^n^^— i -^-v. 4* --r y 

tVu- 2 - t Kp 2 - y ^^U^n b"^-^ y 

2-t Kp^f/u-2-^f;^Dh't7x; 
2, 2-v^y h^rix- 1 , 2-v^7x^y- 
l-^-V, p-^f;U7^/7irb7xyy % p 
— *yty^f/^PD7t h7i/y, p-^— 

yy^hy^DD7th7x/y, p-r^K-<>'if 

30 /UTir h7x/ V, 1 - t Kp^t^ p^y/i/7x 
^/l-^h>\ 2-y^/U-l- [4- (y^-zu^ 1 ^-) 7 
^—/l/] -2-W7ty/7 P P/V>'-l, 2--<> 
^-2-^f;U7^/-l- (4-^V7ty/7 

y i , ^o-y^r ^o-y^r^y^ 

;vx-' r/K ^y/-{ ^ai^-yu^i— x/i^, ^<y/^ 
y^p tvuoi— -o-y^ ^~ ii --/f/vx-f 

[0 0 54] ^^sM^bfrfljt ttii, -o-^/w. t 

^ [0 0 5 5]-<y/7xyy^b^i:tm f^^l^ 
^/7iyy, o — 5y/>r^$SS8^f^, ^ t 

7 — ^hy, 4, 4' -tf^^xf;i/7^y^y/7x 
y>^ 4, 4* ~^pu^y/7i;y 4--<^y 

[0 0 5 6] ^^l^b^mt'^kX.X^ 
i^vhv, 2-^f^f«fyhy, 2-^^vu^- 

tr/t^^U-v h 2, 4 -^^u^^-^-Hi-v h v 
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[0 0 5 7] ^(Ofl&O^A^— »J8Stt9^#A*fr 

HtftMibrwc, 2, 4, 6- h y t^v^yytfr*? 

^i^c^/U) -hf* [2, 6-^/^/^0-3- (tVV 

[0 0 5 8] rtb^^^^/^-«6iSS:i47^*^S-& 

[0 0 5 9] R_t(Dj:9ft (4) 3:^*-flB«tt7^ 
* /uft-frHl*MflW\ ( 3 ) 9 

(1 (3) 7^^l*tt*«lfc*1*l!:»LtO. 05- 
1 011%, £f>K£F£L<fi0. l-10lf%^ 

[0 0 6 0] (4) :n*yn¥— MUS3tt7^^ 

H*BB*MH£-bH$<o (3) 7^*^l^ttt«Mb^»^ 

[00 6 1] (5) *#ffl£tt, *S«*5J:tf* 

[0 0 6 2] P*m<r>%mm<r>&lb LTll. iSy^M. 

^m^Uy-yy y^l-CMt, SffiKT/i^/uS, ^ 

[0 0 6 3] g£ 

[0 0 6 4] Wffil^SsaSiOW^ UTtl. ^Vl^j)^ 

[0 0 6 5] *«M^i3lt53l5*»J«>E'&tt, 
»frtt*-»fb*4*i: 7 ^*/w»*tt*«fb-g*fi0»* l 
OOliaWLT, »*Uttl-10 0ll«, s 

KHtT05 1 JflJlMtE^t 6f f 4»»*ft < , Jb 



(10) «r-BB¥9- 2 6 8 2 0 5 

[0 0 6 6] ^WtD*¥tt&flcjt»««BBIi«*lC 

[0 0 6 7] *»WI©Sb*S:llWc*>ftv^|80, & 

Jf<&#ft»L i/^y^J, JHi&ffh «*&Sh Mf^J. 
70 SMbBSitSL Kft#J»(0*fll»llB«ta»*SraBill3l-5r 

tt. «X.tf4»fllWB 5 7-4 9 6 1 3^ 5 8-3 

7 0 0 4#^«E«^IIBIWK^-=^AJftSi3&S*rf bft 

[0 0 6 8] *»Wlc*5V^THt, *#9§<0«l**H*L 

ffifSSU, «*S3U, W»»J, BMbtoJtSJ. ^SWco-g-n 
»IBi6^tt*S:ii*^«ffl^ttH"C»«'t-* - £ #"C£ 

[0 0 6 9] ^aw^wraiariittSrWbS^sstt^* 

;^-SHT«, HrHSL Xj». SkSti», its 

9 s — ^3fc*»"efe»Stt*A s 3 0 0 nm 
30 4 5 0 limoQ^COj&SjglcfcF^ U^V 

[0 0 7 0] ftlC. *«W«0**»Scffifi»ffi^oV^-C 

■f. ^Icoffi^f>i: L/C, (l) 

-fb^, (2) masatt^^^^a^BBtt 

iK^Ct (3) 7^*^*-&**«fb*», 
(4) 3i*7i,^-|Hastt7^^**liB*ft»J. (5) 
^i*^J, ^w«iW»*4A»"b**»Scff5B»ffiffl»flB^ 

[0 0 7 1 ] r«>XS»J9Ai^3:8lcJ:6<o^J:i^ % 
&<htt(^ Will ^o^y^HCtcffpJtffASrW 

ffl-r sisffs^n — /u» o ffla^feft if*s*rf bus. 

±E (l) - (5) co»*U^B^tt:, *fcifiMS»crt;c 

36*»ftff»»ffl»JiBj(a^i*«fa*a 

[0 0 7 2] m^, ±EBMBiariM*^tt*^*ffi^ % ^ 
^^-i»S:RHS+ K«JIBa^«o^*^=¥"-*Ra» 
50 *ffi*Wb*-frTgrrfl^«*wWbJlSr»*U, BERft 
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tftfliffi^*, mm 60-24 7 5 1 5^ 

s^k&b/j loo, p^^f*^ isTmmmmf&wm 

EWffiteK&KftStt^ 
XtbZ> 0 

[0073] *mn<DK¥m^frmw*mu%mirz>mwL 

mzi>^tht&*^\<\ mmvftutisXte. mtvm 
i — if—, tms^w, >-^>?\ thy^A7 

T-t>^ti?^S^3 0 0 Lim^^>4 5 0 nmC0^t0^S(C 
[0 0 7 4] 

[0075] mm m 1 . 

(1) ^^-^m^^mit^t IT3, 
*>v">? n^^rv'/l/^f ;W-3, 4 — ^>K^r>/i/^ n^af 
if yij;^^rv'l/- h 7 5&ltf3j;tM , 4-y?>-vof 
— J]s\/lf y *>v7l^— r*^ 2 5 fflS £ , ( 2 ) ac^/l^— 
auBStt^^^-^S'&PBteWt LT4- (4 

^xftmttfrmm®}imm%*mtz 0 mhntc 

[0 0 7 6] ft^»e>^fc«MBIi«»S:A*tS»»ft* 

if 3 34nm, 3 5 1 n m, 3 6 4 nm 

(D^Vl^^f^ fil^lOOmW) kyt^m. &&X*M 
mm^ist 0 *--?* t LfcfflflMM* 6> ft 5 

^SrTf-, 0. lmmt'^tSlLtl^lOcm, 
Kf^5 cm©*ffl«>Rtt4ft«> ; e7*^Srf^»bfc 0 -tcojg 

^Slttil^^to. o 5 0%, ¥ft*fij-co. oi 

[0 0 7 7] UT. T«B<B* 1 ~3E 3 ir^1-«MB<B»J# 

tli:W!«t*l-*3^t. ^ 2 (C7T.i-OT§ 

cO»*^r*il;ttimS:SlilsW l £ PUKc-fT o/- 0 ft 
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[0078] *^^^s«H4*«fk-fr» ( t*j-*>>m 

[0 0 7 9] : 3, 4-x^»^p 

-^ixA^^vP- 3, 4-^tf^rv'v'^ D-^^rif^^/W 

*?'*>'ffim2 : 1, 4-^>^t-;^y^ 

JO ^^^mBS : b*^ (3, 4-Ji^->^n^^> 

[0 0 8 0] ^^/u^-j^iSStt^^^^S^BB^J 

[0 08 1] ^7^^">^^J 1:4- (4—0-^^ 

20 ^^-^*^J2 : 4- (4 -> tvyiL—jv^ 
Jr) 7x=;Utf^ (4 — t Kpdrv/xf;^^v/7x^ 

/u) ^/v-^^^A^varih^/u^-or x^^-t-— h 
#^"a->U8*&#j3 : 4- (4--0-V r -r/U^3i^/U^ 
^) 7x^:^t^ (4 — il^sU) Ts/Vfc—V 

A^^rif y/^uT^^^r^— b 
jJT-Jr^mthffl* : 4- (4-^/^;l'7x^f 

7x-/H:'7 (4-^PP7xXyW) ^/U^- r> A 
^^rif^/U-^-n 7 =n— b 

^^-pf^^J6 : 4, 4' -t*^ [^7x^/kX/U7 
7xx;U^;l/7^ K- t*.^ — if u T 

il^^WiWmi : 4- [4- (l-t7h-fM -7^c 

^^^-^BSte»j8 : 4 - [4- (2-t7h>f;V) 7x 

^ ^^^>^^J9 : 2, 6-t'^ [4- [4- [fc*J* 
(4 -^^/U^zc^/u) ] 7;U7^--t] 7xx;^ 

^y/^;ut7^uy-t^-^t7/M-o7y 

h 

[0 0 8 2] ?^*/umdtt#«{b*4fc ( (y^^m 

[0083] 7*Jij/\smmi : ^>-^^y^y h— ^ 

— ^rifT^ y h 

7^*/u«iiB3 : hy^fD-^7'p^vhyr^yu 
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22 



[0 0 8 4] 3t*/^*--iM«*tt9^*/u»*H*6»J 

[0 0 8 5] 7^/^9UbMl :^/7xyy 
7^/^BB*&SU2 : 2-fc KP^rv/-2-^f;V-l- 
7x^;l/yq/N'y~ l -ty 

[0 0 8 6] ;fci*#J<t LTfiTlB«o*«#Jl — 6S:fflv^ 

[0 0 8 7] 1 : ¥#*lf£ 5 S ^ n ^(Omfttf? 70 



**9J 3 : SFiSttS 0 . 7 * ^ n r^tOT * -^ft* 

;fcJ*#J 5 : ¥*Mft« 5 S * o >(0$&ffi7 * J -A4ffl« 
**»J6 rTlSttffiO. l^n^oO, igCx^^v/ 

[0 0 8 8] 
[Si] 
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85 
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0.040 
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[0 0 8 9] 
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23 24 
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[0 0 9 1] 
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7ay iS<Dm% 

(5i) int. ci. 6 nsuiB^- Jf rt*a««- F I ftfifift^flBBf 

C0 8G 59/18 NLE C0 8G 59/18 NLE 

59/68 NKL 59/68 NKL 

G 0 3 F 7/029 G 0 3 F 7/029 
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